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Extensive peritoneal calcification and small intestinal
perforation in a peritoneal dialysis patient: A case report
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doi:10.1016/j.kjms.2010.08.004Abstract A 56-year-old woman was maintained on continuous ambulatory peritoneal dialysis
(PD) for 12 years. The patient presented to our hospital with chief complaints of intermittent
abdominal pain and frequent loose stool. Plain radiograph of abdomen revealed extensive peri-
toneal calcification. Computed tomography confirmed the extensive peritoneal calcification
and revealed a large right ovarian cyst. Torsion of the right ovarian cyst was suspected. Right
oophorectomy was performed. Small intestinal perforation developed 37 days after the oper-
ation. The patient expired because of peritonitis and sepsis. Extensive peritoneal calcification
is a rare and serious complication after long-term PD. Intestinal perforation is a rare compli-
cation of PD. Pathognomic signs of imaging studies can be important in early diagnosis and
treatment.
摘要 一名56歲的婦女因腹痛及多次稀便至醫院求診,患者因腎功能衰竭長期施行腹膜透析。放
射線學檢查證實有廣泛腹膜鈣化及卵巢囊腫。因懷疑併發卵巢囊腫扭轉而施行卵巢囊腫切除
術,於術後第37天發生小腸穿孔,患者最後因腹膜炎及敗血症死亡。廣泛腹膜鈣化是長期腹膜透析
罕見且嚴重的併發症,小腸穿孔是長期腹膜透析罕見之併發症,此兩種併發症皆有特殊放射線學表
徵,有助於及早診斷及治療。
Copyright ª 2011, Elsevier Taiwan LLC. All rights reserved.of Radiology, Taipei City Hospital, No. 33, Section 2, Chung Hua Road, Taipei 100, Taiwan.
oo.com.tw (R.-C. Chen).
vier Taiwan LLC. All rights reserved.
Figure 1. Plain abdominal radiograph revealed multiple
eggshell calcifications (arrow) in lower abdomen and curvi-
linear calcification (arrowhead) outlining the peritoneum.
Figure 2. Computed tomography revealed free peritoneal
fluid (a) and extensive sheet-like calcifications along the
peritoneum lining the small intestinal wall (arrow). Thickening
of the mesenteric leaves and tethered small intestinal loops
(arrowhead) were noted.
200 H.-Y. Tu et al.Introduction
In a 2004 worldwide survey of dialysis patients, approxi-
mately 11% (i.e. 149,000) were receiving peritoneal dialysis
(PD) [1]. As the science of PD improved, so has the life
expectancy of patients on PD. Major acute complications of
PD include peritonitis, exit site infection, bowel perforation
[2], hydrothorax, and a wide spectrum of peritoneal
alteration. Extensive peritoneal calcification [3] and
encapsulating peritoneal sclerosis (EPS) are rare forms of
peritoneal alteration after long-term PD.
We report a patient who was maintained on PD for 12
years and developed extensive peritoneal calcification and
small intestinal perforation. The radiological manifesta-
tions are pathognomic for these complications. In the early
stage, peritoneal calcification is subtle and barely visible.
Radiologist should be aware of these imaging findings.
Case presentation
A 56-year-old woman presented to our hospital with chief
complaints of intermittent abdominal pain and frequent
loose stool. She had been treated by continuous ambulatory
PD (CAPD) for 12 years because of renal insufficiency
because of chronic glomerular nephritis. Six years after she
received CAPD, she developed severe peritonitis. She was
treated by removal of her Tenckhoff catheter and systemic
antibiotics. After the treatment, she received another
Tenckhoff catheter implantation and resumed PD. In
subsequent years, she suffered another two episodes of
peritonitis and eight episodes of exit site infection, each
necessitating antibiotic therapy. Inadequacy of her PD
became apparent 9 years after its initiation, and she began
to receive additional intermittent hemodialysis to supple-
ment her PD.
She presented to our emergency room with the chief
complaints of intermittent lower abdominal pain and
frequent loose stools for 1 day. She neither suffered from
nausea nor vomiting. On physical examination, the
abdomen was soft and nontender. The bowel sound was
normal. The laboratory data were within normal limits
except a low hemoglobin level (9.3 g/dL). The intact
parathyroid hormone ranged from 65.8 to 104.9 pg/mL
during these 12 years except one episode of 504.6 pg/mL
1 month before this hospitalization. A plain abdominal
radiograph revealed multiple eggshell calcifications in the
lower abdomen and curvilinear calcifications outlining the
peritoneum (Fig. 1). This was not seen on her abdominal
film, which was taken 2 years and 8 months before.
Computed tomography (CT) revealed extensive sheet-like
calcifications along the peritoneum, the small intestinal
wall, and pelvic parietal peritoneum. Spotty parietal
peritoneal calcifications were found in both paracolic
gutters. Thickened mesenteric leaves and tethered small
intestinal loops were also noted (Fig. 2). Other CT find-
ings included a CAPD catheter with large amount of free
peritoneal fluid, small kidneys with cysts, and extensive
calcification of the abdominal aorta and small arteries.
A 9.4 cm well-defined water density mass with calcified
plaques along the wall was found in right pelvic cavity
(Fig. 3). Torsion of a right ovarian cystic mass was thepreliminary diagnosis and right oophorectomy was per-
formed 2 days later. Surgeons found thick and turbid
peritoneum. Sclerotic and chalk-like deposits in the
parietal peritoneum and the thick membranes covering
the surface of the small intestine and colon were found.
The thickest membrane of right ovarian cyst was 4 mm.
Pathological examination showed fibrosis and calcification
of the biopsy specimen from the parietal peritoneum,
the thick membranes covering the colon and small
intestinal surface, and a benign right ovarian serous cyst.
The first day after the operation, the patient was found
to have no pulsation of the arteriovenous (A-V) fistula in her
left forearm. Double lumen catheter for temporary hemo-
dialysis was inserted to her right femoral artery. Throm-
bectomy of the A-V fistula was performed and organizing
Figure 3. Computed tomography showed a 9.4 cm well-
defined water density mass in right pelvic cavity (arrow).
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operation. She also received a new A-V fistula on her right
forearm 11 days after the operation. Fever and leukocytosis
was noted. Catheter-related infection was suspected.
Empirical antibiotics were given. Her condition was
improved and she was discharged 28 days after the surgery.
The diagnosis was chronic renal failure under PD, and she
developed extensive peritoneal calcification.
Seven days after her discharge, the patient was hospi-
talized again because of fever of unknown origin. Two days
after her admission, she developed abdominal distension
and gas-containing dialysate effluent. However there was
no discernible peritoneal sign. Upright plain abdominal
radiograph revealed massive pneumoperitoneum (Fig. 4).Figure 4. Standing abdominal radiograph revealed massive
pneumoperitoneum with air fluid level (arrow).She underwent laparoscopy but no perforation hole was
found. Surgeon suggested exploratory laparotomy.
However, the patient and her family refused. Diffuse
abdominal wall redness and warmth developed 5 days later.
Dirty ascites was found from the drainage tube. She agreed
to receive exploratory laparotomy. A perforation hole was
found in the middle part of the small intestine. Decom-
pression jejunostomy, repair, and adhesiolysis were per-
formed. Surgeon could not confirm whether the perforated
hole was the previous biopsy site. However, the previous
biopsy specimen from the thick membranes covering the
small intestine neither contained mucosa nor the submu-
cosal portion of small intestine. Unfortunately post-
operative sepsis ensued and the patient expired on Day 24
after exploratory laparotomy.Discussion
The term “peritoneal fibrosing syndrome” represents
a wide spectrum of peritoneal fibrosis observed in patients
undergoing long-term PD [4]. One extreme pattern is the
simple peritoneal sclerosis, which is of low clinical signifi-
cance but highly prevalent in regular PD patients [5]. EPS is
regarded as another extreme variant with significant
morbidity and mortality. Usually EPS is used interchange-
ably with “peritoneal sclerosis,” “peritoneal fibrosis,”
“peritoneal sclerosing syndrome,” and “sclerosing encap-
sulating peritonitis.” The International Society for Perito-
neal Dialysis Ad Hoc Committee held in 1998 consider EPS as
“a syndrome that continuously, intermittently, or repeat-
edly presents with symptoms of intestinal obstruction
because of adhesions of a diffusely thickened peritoneum
and a purely clinical diagnosis.” It is an end-stage disease
associated with significant morbidity and mortality [6]. Our
case did not develop EPS; however, extensive calcification
along peritoneum was noted. Calcification of the perito-
neum is a relatively rare but serious complication of PD,
which is mainly observed in patients who have been on PD
for extended periods. Cases of overt peritoneal calcifica-
tion have been reported as calcifying peritonitis [7]; and
clinically, they are often regarded as part of the spectrum
of peritoneal fibrosing syndrome [5].
Extensive peritoneal calcification was reported in 7 of
7,374 patients treated by PD for more than 7 years [3].
Although the exact cause is unknown, the main causative
factor appears to be CAPD-related peritoneal infections
with dystrophic calcification of chronically inflamed tissue.
Our patient had been treated by CAPD for 12 years. She had
three episodes of peritonitis and eight episodes of exit-site
infection associated with CAPD. Nakazato et al. [8] did
a pathological and CT correlation study for 18 CAPD
patients. He found early peritoneal calcifications as small
spots on the visceral peritoneum surrounding the small
bowel. Calcification deposits in the parietal peritoneum
were observed only in the highly advanced cases. Our
patient had calcification deposits in both the visceral and
parietal peritoneum after 12 years PD and is therefore
compatible with the findings of Nakazato et al. [8] and
Rigby and Hawly [3].
Peritoneal calcification is associated with primary and
secondary peritoneal malignancies as well as with benign
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toneal tuberculosis, previous meconium peritonitis,
hyperparathyroidism, and heterotopic ossification after
surgery.
Agarwal et al. [9] reported the CT findings of 17 patients
with peritoneal calcification and found that sheet-like
calcification was significantly more common in patients
with benign calcifications (seven of eight patients) than in
those with malignant calcifications (two of nine patients).
Among the eight patients with benign calcifications, four
were related to PD, three were because of prior peritonitis,
and the remaining one’s etiology was uncertain. Our case
had the sheet-like benign peritoneal calcification that is
commonly found in PD patients.
In a recent multicenter survey that included 4,290 CAPD
patients, 34 (0.79%) developed EPS [10]. In EPS, the
inflammatory process transforming the peritoneal
membrane into thick fibrous tissues most commonly affects
the small bowel, with resultant partial or complete
obstruction and possible small bowel necrosis. There was
no symptom of impaired intestinal motility, such as
anorexia, nausea, vomiting, absent bowel sound, and con-
stipation, when our patient presented to emergency room.
The clinical picture at that time was compatible with
“progressive calcifying peritonitis” rather than EPS [11].
Spontaneous bowel perforation rarely occurs among PD
patients, although when it occurs the morbidity and
mortality rates are very high [2]. Wakeen et al. [12]
observed visceral perforation in 15 of 431 patients under-
going regular PD. In their study, small bowel perforation
occurred in three patients. One was because of small bowel
obstruction and subsequent ischemia, the other two
secondary to incarcerated hernia and small bowel
obstruction. All of the 15 patients with visceral perforation
required surgery and 6 of them died. Of these dead
patients, three had perforated diverticula, two had small
bowel perforation, and one had cecal perforation. Visceral
perforation can be difficult to differentiate from PD-related
peritonitis and may result in a delay in diagnosis. Wakeen
et al. [12] suggested that diagnosis may be made by
repeatedly searching for intraperitoneal free air on radio-
graph or CT scan in patients with persistently elevated
peripheral and PD fluid white blood cell count and multiple
organisms on PD fluid cultures.
Our patient was such a case with catastrophic sequela
secondary to a perforated small bowel in a PD patient. The
exact cause of intestinal perforation remains unclear.
There was no evidence of small bowel obstruction in our
patient, and currently there is no firm data to suggest that
extensive calcification along the membranes covering thesmall bowel, prior operation, or biopsy might increase the
risk of perforation.
Radiologists should be aware of these relatively rare
complications in long-term PD patients and be alert to
patients with repeated symptoms of peritonitis. The typical
sheet-like peritoneal calcifications and air-fluid levels in
plain abdominal radiograph and CT scan can lead to early
diagnosis of this rare but serious complication of CAPD. This
will facilitate early treatment and possibly lead to an
improved clinical outcome.
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